Uremic toxin indoxyl sulfate inhibits human vascular smooth muscle cell proliferation.
Uremic syndrome is attributed to the progressive retention of a large number of compounds, such as indoxyl sulfate, which under physiological conditions are excreted by the kidneys. Previous in vitro studies have demonstrated that uremic indoxyl sulfate concentrations induce a weak increase in the proliferation of both rat and human vascular aortic smooth muscle cells (hVASMC) after short term exposition to the toxin (i.e. 24 h). In the present study, we evaluated indoxyl sulfate effects on the proliferation of hVASMC at three different concentrations after long-term exposure (seven days). In contrast to previously published studies, we observed a dose-dependent and significant inhibitory effect of this toxin on hVASMC proliferation. We also demonstrated that indoxyl sulfate inhibits epidermal growth factor-induced hVASMC proliferation after long-term exposure. Indoxyl sulfate effects were associated with a dose-dependent induction of intracellular reactive oxygen species and up-regulation of p21 and p27 protein expression. Chronic exposure to indoxyl sulfate produces a significant inhibitory effect on hVASMC proliferation. The relevance of these findings must be evaluated by further studies, particularly in an in vivo setting.